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(57) ABSTRACT 

A telecommunication network including a plurality of sec- 
ondary stations and a primary station wherein the secondary 
stations a least partially share a common transmission chan- 
nel to the primary station, thus obtaining high data trans- 
mission efficiency under high load conditions. To prevent 
interference, an access protocol is employed according to 
which all secondary stations which have data to transmit 
send transmission request signals to the primary station. The 
primary station then transmits to those secondary stations an 
allocation signal assigning respective time slots to ihem. The 
secondary stations then transmit in their assigned time slots. 
Directly upon completion of transmission in its assigned 
time slot a secondary station transmits a further transmission 
request signal to the primary station it such secondary 
station still has further data to transmit. 

16 Claims, 3 Drawing Sheets 



DOWNSTREAM 
DATA 



ALLOCATION PAY 8 L 0 0A0 
-SIGNAL / 



ALLOCATION 
SIGNAL 



PAYLOAD 



ALLOCATION 
SIGNAL 



P 



P 



U I CELL 2 H CELL 4 

S ^ 

UPSTREAM 82 
DATA 



1 2 5 
DD D 
R 

k h 



CELL1 CELL 2 CELL 5 



CELLO 



10/30/2002, EAST Version: 1.03.0002 



U.S. Patent Nov. 20, 2001 Sheet 1 of 3 US 6,320,869 Bl 




10/30/2002, EAST Version: 1.03.0002 



U.S. Patent Nov. 20, 2001 Sheet 2 of 3 US 6,320,869 Bl 



DIST 
42- 

44- 

46- 

48" 



FILTER- 



ATM 



SONET/SDH 



FRAME RELAY 



X.25 



PSTN- 
i PRIMARY STATION 



54 
A. 



X 
"t: 



57 



50 

1 



CONTROL 



i 

i 


> 

> 


MUX 


MOD 






DEMUX 


DEMOD 


52^ ^PROTOCOL 
CONVERTER MODEMS 


56- 




MUX 


MOD 




DEMUX 


DEMOD 



TELEX 



I 



COMBINER 
SPLITTER 



FIG. 2 



r 

30...40 



60 



62 

1 



-FILTER 



CONTROL 



72 



COMBINER 
74 



64 



MOD 


MUX 


DEMOD 


DEMUX 



TV INTERFACE 



ETHERNET 
INTERFACE 



-68 



^PROTOCOL 
CONVERTER MODEMS 



ISDN INTERFACE 



-70 



MOD 


MUX 


DEMOD 


DEMUX 



l) 



■66 



TELEPHONE 
INTERFACE 



76 



FIG. 3 



10/30/2002, EAST Version: 1.03.0002 



U.S. Patent Nov. 20, 2001 Sheet 3 of 3 

012345 012345 



US 6,320,869 Bl 

012345 





1 < 




CELL 2 


CELL 4 


1 


1 




1 


CELL1 


CELL 2 


CELL 5 


1 






< — - — ► 




< — r — ► 




< — - — ► 



FIG. 4 



DOWNSTREAM 
DATA 



ALLOCATION 
SIGNAL 



PAYLOAD 



D S 



ALLOCATION 
SIGNAL 



S 



PAYLOAD 



ALLOCATION 
SIGNAL 

_1 



P 



S P 



7 



U I CELL 2 CELL 4 

\ 



UPSTREAM 82 
DATA 



1 2 5 
DD □ 
R 

k m 



CELL1 CELL 2 CELL 5 



FIG. 5 



CELLO 



DOWNSTREAM 

m ai i nPATinM PA YL 0 AD ALLOCATION 

/ A HS 0N 84 SIGNAL 

SIGNAL ^ ^ 



PAYLOAD 

\ 



ALLOCATION 
SIGNAL 

i 



D S 



P 



P 



S P 



1 2 5 



u IIcellF 

UPSTREAM 86 
DATA 



0D fl l cell 4 inmTircEuI 



D 



FIG. 6 



CELL 5 CELLO 



10/30/2002, EAST Version: 1.03.0002 



US 6,320,869 Bl 

1 2 

TELECOMMUNICATION NETWORK WITH to them. After the transmission of payload data by a sec- 

IMPROVED ACCESS PROTOCOL ondary station has been completed, the secondary station 

transmits its next request signal for the next transmission 

BACKGROUND OF THE INVENTION cyc i c if it has further data to transmit. It is also conceivable 

1 Field of the Invention 5 next transnuss * on request signals are transmitted 

~ . 4 . , A A . ... . after a predetermined amount of payload data has been 

me invention relates to a telecommunicate network transmit f 6d b , he xcoad sMio £ ^ cln kad [0 morc 

composing a primary station and a plurality ot secondary effidenl ' ti because ' 

it is not required that all the 

suuons, the secondary stations being linked to the primary second ^ , ^ tioils havc t0 wai , for the 4 aUocation si , 

station via a transmission medium which is at least partly in . e t - * , , . b 

c , c . . ^ J 10 before transmitting their payload data, 

common for a number of secondary stations. ¥1 . . , , , ,f. 

„ . . , , . , Under high load conditions the transmission path from 

invention also relates to stations for use in such secondary stations t0 the primary station will be mosll 

network and to a communication method for such networks. fiUed wilh payload daU from the secondary stalionSf leading 

2. Description of the Related Art t 0 a high efficiency. 

A telecommunication network according to the preamble is An additional advantage is that the delay a substation 

is known from the conference paper "Network Evolution for encounters when it wishes to transmit data to the primary 

End User Access to Interactive Digital Services" by C.-J. L. station is bounded to some maximum value. This is because 

van Driel and W. A M. Snijders, Proceedings of "The Last the substations transmitting a transmission request signal are 

Mile of the Information Superhighway", IBC conference, granted a timeslot shortly thereafter. The actual transmission 

Sydney, August 1994. 20 interval available for each secondary station depends on the 

Such telecommunication networks are used for commu- transmission load of the network, 

nication between several secondary stations and a primary It is observed that the book "Computer Networks" by A. 

station, via a transmission channel being, at least partially, S. Tanenbaum, published by Prentice-Hall, 1989, ISBN 

common to some of the secondary stations. Such transmis- 0-13-166836-6 pp 130-131 discloses a protocol having a 

sion channel can comprise an optical fibre, a coaxial cable, 25 high efficiency under heavy load conditions, and having a 

or a radio link. Application of such transmission systems can upperbound to the delay. However in this protocol there is 

be passive optical networks, cable TV systems, local area no primary station which receives transmission request 

networks, systems for satellite communication and mobile signals from the secondary stations and issues allocation 

radio systems. signals to them. 

In transmission systems utilising a common channel for 30 A further embodiment of the invention is characterised in 

some secondary stations it must be ensured that no interfer- that the request transmitting means of a secondary station 

ence is caused by secondary stations simultaneously trans- are arranged for transmitting the transmission request signal 

mitting information to the primary station. However, to during a timeslot associated to said secondary station, 

ensure an adequate service for the secondary stations, it is An easy way of distinguishing the transmission request 

also required that efficiency of the data transport over the 35 signals from different secondary stations is associating a 

network be high, particularly under heavy load conditions. particular timeslot to said secondary station wherein said 

There exist various different access protocols, such as secondary station has to transmit its transmission request 

Aloha and slotted Aloha, for such type of networks. How- signal. 

ever these protocols suffer from a very low efficiency under 4Q A further embodiment of the invention is characterised in 

heavy load conditions, that the allocation transmitting means are arranged for 

...... ™^ T transmitting the transmission request signals as received by 

SUMMARY OF THE INVENTION , he primar * statioD) „ an Moc l ion si | Dal 

It is an object of the present invention to provide a Retransmission of the received transmit request signals as 

telecommunication network according to the preamble hav- 45 an allocation signal is a simple way of providing an alioca- 

ing a high efficiency under high load conditions. tion signal. The secondary station receiving said allocation 

Therefor the telecommunication network is characterised signal then know all the other secondary stations that have 
in that the secondary stations comprise request transmitting payload data to be transmitted to the primary station. Having 
means for transmitting a transmission request signal to the this information they can determine a time slot number they 
primary station, the primary station comprises allocation 50 can transmit in. This can for example be done by allowing 
transmitting means for transmitting an allocation signal to transmission by the secondary stations in an order deter- 
the secondary stations in response to transmission request mined by a rank number associated with each of the sec- 
signals received, the secondary stations comprise payload ondary stations. 

transmitting means for transmitting in response to the alio- A further embodiment of the invention is characterised in 

cation signal payload data in turn to the primary station, and 55 that the payload transmitting means are arranged for trans- 

the request transmitting means are arranged to transmit a mitting in a predetermined number of symbol intervals a 

transmission request signal to the primary station immedi- integer plurality of short information cells, or one single 

ately after transmission of payload data by the secondary synchronous transfer mode cell. 

stations. Arranging the payload transmission means for transmit- 
By having the secondary stations which have payload data 60 ting a number of short information cells or one single ATM 
to be transmitted to the primary station to transmit a trans- cell results in a network allowing the transmission of several 
mission request signal, the primary station is informed of the types of signals during one predetermined time interval. This 
secondary stations which have payload data for the primary is advantageous for higher level protocols that only have to 
station. Thereafter the primary station transmits to the sec- cope with one predetermined time interval of transmission 
ondary stations an allocation signal indicating timeslots they 65 by each secondary stations. 

may use. Subsequently the secondary stations transmit their A first choice for the size of the short information cells is 

payload data to the primary station in the timeslots assigned characterised in that the short information cells have a size 
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of sixteen bytes, and in that the predetermined number of 750 MHz. The output signal of the amplifier 8 is split into 

short information cells is equal to four. Using four short signals for the feeder cable sections 13, 14 and 15. The 

information cell of 16 bytes results in 64 bytes in total, upstream signals from the feeder cable sections 13, 14 and 

which can also carry one ATM cell (53 bytes) plus some 15 are combined to an input signal for the return path 

additional overhead information. 5 amplifier 10. The signal from feeder cable section 14 is 

A second choice for the size of the short information cells amplified in the forward path amplifier 12, and distributed to 

is characterised in that the short information cells have a size tnc secondary stations 30 ... 40 via the drop cable sections 

of nine bytes, and in that the predetermined number of short 18 . . . 28. The signals from the secondary stations is 

information cells is equal to six. Using six short information transmitted via the drop cable sections 18 ... 28 and 

cell of 9 bytes results in 54 bytes in total, which can also 10 combined at the input of the return path amplifier 16. 

carry one ATM cell (53 bytes) plus one additional overhead To prevent mutual interference between upstream signals 

byte. several techniques are used. In general a plurality of 

upstream carriers in the return frequency range from 5-42 

BRIEF DESCRIPTION OF THE DRAWINGS MHz are used, each of them having N secondary stations 

For a fuller understanding of the invention, reference is 15 allocated to them. To prevent interference between the 

had to the following description taken in connection with the upstream signals sent by the N secondary stations an access 

following drawings, in which: protocol according to the invention is applied. 

FIG. 1, a two-way cable network in which the invention U * conceivable that the primary station is not the local 

can be applied; D0C * e but l ^ at a ^ f^octions of the primary station are 

™„ „ ! A . - . . 20 concentrated in the head end 2. The trunk network 4 then has 

MG. 2, a primary station tor use in a network according . . , £ , .... 

to Fir 1- 6 to be arranged for passing the upstream signals arriving at 

' the local nodes to the head end 2. 

FIG. 3 a secondary station for use in a network according In the ^ Dode fi according to nG 2> a wide band 

0 ' * distribution signal is applied to a first port of a signal 

FIG. 4, a conceptual drawing of the access protocol 25 combiner/splitter 58 via a band pass filter 57. An ATM 

according to the invention; gateway 42, A SONET/SDH gateway 44, a Frame Relay 

FIG. 5, upstream and downstream signals in the network gateway 46, and an X.25 gateway 48 are connected to a 

according to FIG. 1 using the protocol according to the protocol converter/modem 52. The protocol converter/ 

invention; modem 52 is connected to a second port of the combiner/ 

FIG. 6, upstream and downstream signals in the network 30 splitter 58. A telephone exchange 54 is coupled to the PSTN 

according to FIG. 1 using the protocol according to the network and to a protocol converter/modem 56. The proto- 

invention, but having a transmission request signals inter- col converter/modem 56 is coupled to a third port of the 

leaved in the payload data associated with previous request combiner/splitter 58. An input/output of the combiner/ 

signals. splitter 58 constitutes the input/output of the local node 6 



DETAILED DESCRIPTION OF THE 



The local node 6 is arranged to provide different types of 
services to the secondary stations. A distribution signal as 



PREFERRED EMBODIMENTS received from ^ ^ ^ via the tmnk 4 ls 

In the cable network according to FIG. 1 a head end 2 is applied directly to the combiner/splitter 58. The distribution 

connected via a trunk network 4 to a primary station, being 40 signal mainly comprises a plurality of TV signals modulated 

here a local node 6, and to several other primary stations. An on respective carriers in the 55-750 MHz band, 

input/output of the primary station 6 is connected with an The gateways 42, 44, 46 and 48 are arranged to interface 

input of a forward path amplifier 8 and to an output of a the cable network to a public ATM network, a public 

return path amplifier 10. The output of the forward path SONET/SDH network, a frame relay network and an X.25 

amplifier 8 and the input of the return path amplifier 10 are 45 network respectively. Data signals to be transmitted via the 

connected to a plurality of feeder cable sections 13 14 and gateways 42 ... 48 are received from the feeder cable 

15. The feeder cable section 14 is connected to an input of sections, demodulated and converted into the desired pro- 

a forward path amplifier 12 and to an output of a return path tocol by the protocol converter/modem 52. Data signals 

amplifier 16. The output of the forward amplifier 12 and the received from the gateways 42 ... 48 are converted into the 

input of the return path amplifier 16 is connected to drop 50 format used on the cable network and modulated on a carrier 

cable sections 18, 20, 22, 24, 26 and 28, which drop cable by the protocol converter/modem 52. 

sections are connected to secondary stations 30, 32, 34, 36, The transmission request signals received from the sec- 

38 and 40. ondary stations are detected by the protocol converter/ 

The cable network according to FIG. 1 basically consists modem 52 and passed to the control unit 50. After having 
of three sections: the trunk network, the feeder network and ss processed the transmission request signals, the control unit 
the drop network. The trunk network 4 is arranged for 50 passes the allocation signal to the protocol converter/ 
connecting the head end 2 to the local nodes. Optical fibre modem 52 which multiplexes the allocation with the pay- 
is often used in the trunk network 4, but also coaxial cable load data received from the gateways 42,44,46 and 48. The 
can be used in the trunk network 4. If the cable network has multiplexed signal is modulated on a carrier by the protocol 
to serve a large area, the use of optical fibres in the trunk 60 converter/modem 52 for transmission to the secondary sta- 
network can result in substantially lower costs. tions. Here the allocation transmission means are constituted 

Each local node is arranged for serving 100-1500 sec- by the combination of the protocol converter/modem 52 and 

ondary stations. The forward path amplifier 8 and the return the control unit 50. 

path amplifier 10 are arranged to have non overlapping pass A telephone exchange 54 is present for interconnecting 

bands in order to prevent instability. Currently the pass band 65 telephone calls between secondary stations in the cable 

of the return path amplifiers is from 5 MHz to 42 MHz, and network. A protocol converter/modem 56 is arranged for 

the pass band of the forward path amplifiers is from 55 to interfacing the cable network to the telephone exchange. The 
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telephone exchange 54 is connected to the public telephone S„-d„+2g, (l) 
network for enabling calls to be made outside the cable 

network by the secondary stations. If thc duration of a request cell is S mc symbols, the number 

T , tfc . 1fl AfX ~ of sub-slots M in a request cell is equal to: 

In the secondary station 30 ... 40 according to FIG. 3 a —i ^ 

drop cable section is connected to an input of a band pass 5 

filter 60, to a protocol converter/modem 64 and to a protocol m = I yd 

converter/modem 66. The primary station or protocol con- w 

verter modem 64 is connected to a TV interface 72, an 

Ethernet interface 68 and an (narrow band) ISDN interface It is further assumed that all payload data is transmitted 

70. The output of the band pass filter 60 and the output of the 10 using an info-cell which comprises a number of V of mini 

TV interface are connected to a signal combiner 74. The cells. It is assumed that the request cell has the same duration 

output of the protocol converter/modem 66 is coupled to a S mc as a minicell. 

telephone interface 76. After the request cell has been filled with request signals 

In the secondary station according to FIG. 3, the distri- from the various secondary stations, all the secondary sta- 

bution signal to be applied to a TV receiver is extracted from 15 tions that have transmitted a transmit request signal are 

the input signal received from the drop cable section. Said enabled in turn to transmit an information cell to the primary 

distribution signal is coupled via the bandpass filter 60 to the station. This enabling takes place W 0 mini cells after the 

combiner 74, where it is combined with control signals from request cell has ended. If a secondary station i is the only 

the TV interface 72 for a set top box. Such control signals station having transmit a transmit request signal, the info- 

can e.g. comprise a key for decrypting an encrypted video 20 cell of said station can be transmitted W 0 symbol periods 

signal, in order to enable reception of said video signal by after the request cell has ended. If all secondary stations 

authorised users only. having a rank number lower than i have submitted a transmit 

The output of the Ethernet interface 68 provides a con- request signal secondary station i can transmit its info-cell 

nection for one or more PC's. The output of the ISDN W 0 +iV symbol periods after the request cell has ended, 

interface can be connected to a ISDN telephone or to a 25 If the i* secondary station wants to submit a transmit 

videophone terminal. Finally the telephone interface 76 request, it might just have missed its sub-slot in the request 

provides access to the network for an analog telephone set. cel1 - h that case there are a maximum of S mc -i sub-slots in 

It is observed that not all possibilities as discussed have to the request cell left. If the number of mini-cells between two 

be realised in the primary and/or secondary stations. request cells is limited to W 1( one obtains for the upper 

Hie request transmission means are constituted by the 3 ° bouDd * thc dela y D < of the P a y load data from secondary 

combination of protocol converter/modem 64 and control station i. 

unit 62, and the payload transmission means are constituted „ c . c lW c e 
by the combination of protocol converter/modem 64, control 

unit 62 and the active interface from among the interfaces. 35 In (3) it is assumed that at least i info-cells are available 

The control unit 62 detects whether there is data to be between two request cells. This condition can be expressed 

transmitted by one of the interfaces. If so the control unit 62 as i+l^(W 1 -w 0 )/V. (3) can also be written as: 
submits a transmission request signal to the protocol 

converter/modem 64 which passes said signal to its modu- / / x\ (4) 

lator which switches on a carrier at the correct instant for 40 Di = 5ff1c [ 2 *" Wl + W<> + ' V ~ JJ 
transmission to the primary station. The protocol converter/ 
modem 64 recognises an allocation signal received by the 

secondary station, and passes it to the control unit 62. After If i+l>(W!-w 0 )/V an extra request cell is present because 

some processing, the control unit 62 initiates the transmis- the last info-cells indicated by the first request cell are 

sion of payload data by the protocol converter/modem 64 to 45 transmitted in the period W 0 after the second request cell, 

the primary station. results in an upper bound on the delay being equal to: 

In FIG. 4 the access protocol to be used by the secondary 

station to access the common channel is presented. Accord- d, = sA 3 + w x + w 0 + 1 [ v - — 1 

ing to the inventive concept the secondary stations are each Sme 

provided with means for transmitting request signals indi- 50 

eating that said secondary station has data to be transmitted. By neglecting S„/S mc the upper bounds according to (4) and 

The request transmitting means are incorporated in the (5) can be simplified- 
protocol converter/modem 64 in FIG. 3. In FIG. 3 it can be 

seen that there is a request cell R in which the secondary {VVl _ w ^ [6) 

stations can transmit their transmission request signal. The 55 Di = 5 »*(2+ w, + w 0 + ivy if li - 
request interval is subdivided into M sub-slots, where M§N. 
To each of the N secondary stations one unique sub-slot is 
allocated, so that every secondary station is able to signal 

that it has data to be transmitted. Df a ^3 + W{ + Wo + iV) . Ul> O^jj^o) (?) 

In the analysis to follow all durations are expressed in 60 v 
symbol periods, a symbol period being the time required for 

transmitting one basic symbol. To signal that a secondary If the number N of secondary stations is larger the number 

station has data to transmit, it switches on a carrier in its of transmission requests that can be transmitted in one 

subslot. If it is assumed that the switching time is g, mini -cell, the number of request cells has to be increased to 

symbols, and the time to detect the carrier in the primary 65 a number [N/M]. This means that to the value of W a a value 

station is equal to d„ symbols, the duration of the sub-slot fN/M"|-l has to be added. For the upper bound D majt for the 

S„ has to be at least equal to: delay can now be derived by substituting the new value for 
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W, in (7): 



D aua =S mc (2+V + 2NV + \~]) 



(8) 



It is observed that (8) is also valid for N^M because in that 
case [N/M] is equal to 1 and assumes its original value. 

The efficiency E of the system can be calculated very 
easily. Under low load conditions one request cell per 
info-cell is required. This results in: 



V 

[TV 



NVS me 
S mc + NVS mt 



Consequently the efficiency E is bounded between: 



v NV 



Using (8) and (11) the delay and the efficiency of the 
return channel can be calculated for different values of S mc , 
V, W 0 and N. The results of said calculation are presented in 
the table given below. It is further observed that a modula- 
tion scheme is used enabling the transmission of two bits per 
symbol. 



10 



(9) 



IS 



Under high load conditions all N secondary stations will be 
submitting transmit request signal continuously, resulting 
into N info-cells between two subsequent request cells. For 
the efficiency E w A then is found: 



(10) 



25 



(11) 



30 



8 



the table it can clearly be seen that the efficiency under high 
load is excellent for all cases. It can also be seen that the 
delay has a maximum value of approximately 100 ms, which 
is acceptable for most applications. 

FIG. 5 shows a first possibility of the relation between the 
downstream data D and the upstream data U. From FIG. 5 
it can be seen that the secondary stations start with trans- 
mitting their info-cells in turn after the allocation signal S 
has been received from the head-end. Hereby is a cell 
indicated with CELL i, in which i is an integer number, a cell 
originated by a secondary station with rank number i. After 
all secondary stations have transmitted their info-cells, the 
secondary stations having payload data available transmit a 
transmission request signal in a corresponding time slot in 
the request cell. Subsequently the secondary stations wait 
until the request signals have been processed by the primary 
station and the allocation signal has been received. Between 
the subsequent allocation signals, the primary station trans- 
mits payload data destined for the secondary stations. 

If the processing time of the transmission request signals 
is too long, this can lead to some efficiency loss of the 
upstream link due to the waiting time for the allocation 
signal. 

FIG. 6 shows a solution to said problem. Now the 
secondary stations are arranged to transmit the transmit 
request signals in a request cell following the last but one 
info-cell to be transmitted by the secondary stations. The 
final info -cell is transmitted direct after the request-cell. In 
this way the waiting time for the allocation signal does not 
result in a decreased efficiency of the upstream transport 
mechanism. 

We claim: 

1. A telecommunication network comprising a primary 
station and a plurality of secondary stations, the secondary 
stations being linked to the primary station by a transmission 
medium which is at least partly shared in common by the 
secondary stations; characterized in that: 



load 


N 




S ss 


V 


W 0 


w i 


E 




^nation 




high 


8 


64 


8 


4 


8 


32 


97% 


2 Mb/s 


248 kb/s 


3.3 ms 


low 


8 


64 


8 


4 


8 


32 


80% 


2 Mb/s 


1.6 Mb/s 




high 


288 


64 


8 


4 


8 


1979 


97% 


2 Mb/s 


8 Mb/s 


109 ms 


low 


288 


64 


8 


4 


8 


1979 


6% 


2 Mb/s 


120 Mb/s 




high 


18 


36 


2 


6 


12 


108 


99% 


2 Mb/s 


113 Mb/s 


6.2 ms 


low 


18 


36 


2 


6 


12 


108 


86% 


2 Mb/s 


1.7 Mb/s 




high 


288 


36 


2 


6 


12 


2957 


99% 


2 Mb/s 


8 Mb/s 


107 ms 


low 


288 


36 


2 


6 


12 


2957 


18% 


2 Mb/s 


372 Mb/s 





In the case where V is equal to 4 and S mc is equal to 64, a 50 
mini -cell can carry 16 bytes and an information cell or 
request cell can carry 64 bytes. This is sufficient for carrying 
one ATM cell (53 bytes) plus some additional overhead. If 
only one request cell is used and if S„ is equal to 8, the 
maximum value of N is 8. By using a plurality of mini-cells 5S 
which can comprise an ATM packet is possible to have a 
system that can use mini-cells for carrying voice related data 
having a low transmission delay, and which can also trans- 
mit ATM cells having a larger transmission delay. 

In the case where V is equal to 6 and S mc is equal to 36, 
a mini-cell can carry 18 bytes and an information cell or 60 
request cell can carry 54 bytes. This is sufficient for carrying 
one ATM cell (53 bytes) plus one additional overhead byte. 
If only one request cell is used and if S„ is equal to 2, the 
maximum value of N is 18. 

In the case N is equal to 288 the number of request cells 65 
has to be increased in the first case to 36. In the second case 
the number of request cells has to be increased to 18. From 



the secondary stations each comprise request transmitting 
means for transmitting a transmission request signal to 
the primary station; 

the primary station comprises allocation transmitting 
means for transmitting an allocation signal to each of 
the secondary stations from which request signals have 
been received; 

the secondary stations each comprise payload transmit- 
ting means which, in response to an allocation signal, 
transmit payload data from the requesting secondary 
stations in respective timeslots of equal predetermined 
duration; 

the number of said timeslots being determined by the 
number of secondary stations which transmit a request 
signal to said primary station; and 

the request transmitting means of each secondary station 
is adapted to transmit a request signal to the primary 
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station directly following a transmission of payload 
data by said secondary station if it then has further data 
to transmit; 

wherein the allocation transmitting means is adapted to 
transmit as an allocation signal the transmission request 
signals which have been received by the primary sta- 
tion. 

2. A telecommunication network according to claim 1, 
wherein the request transmitting means of a secondary 
station is adapted to transmit the transmission request signal 
during a timeslot assigned to said secondary station. 

3. A telecommunication network according to claim 1, 
wherein the pay load transmitting means of each secondary 
station is adapted to transmit payload data during a prede- 
termined number of symbol intervals which corresponds to 
an integral number of short information cells or to a single 
synchronous transfer mode cell. 

4. A telecommunication network according to claim 3, 
wherein the short information cells have a duration of 
sixteen bytes and the number of such cell is equal to four. 

5. A telecommunication network comprising a primary 
station and a plurality of secondary stations, the secondary 
stations being linked to the primary station by a transmission 
medium which is at least partly shared in common by the 
secondary stations; characterized in that: 

the secondary stations each comprise request transmitting 
means for transmitting a transmission request signal to 
the primary station; 

the primary station comprises allocation transmitting 
means for transmitting an allocation signal to each of 
the secondary stations from which request signals have 
been received; 

the secondary stations each comprise payload transmit- 
ting means which, in response to an allocation signal, 
transmit payload data from the requesting secondary 
stations in respective timeslots of equal predetermined 
duration; 

the number of said timeslots being determined by the 
number of secondary stations which transmit a request 
signal to said primary station; and 

the request transmitting means of each secondary station 
is adapted to transmit a request signal to the primary 
station directly following a transmission of payload 
data by said secondary station if it then has further data 
to transmit; 

wherein the payload transmitting means of each second- 
ary station is adapted to transmit payload data during a 
predetermined number of symbol intervals which cor- 
responds to an integral number of short information 
cells or to a single synchronous transfer mode cell; 

wherein the short information cells have a duration of 
sixteen bytes and the number of such cell is equal to 
four; 

wherein the short information cells have a four byte 
header and the synchronous transfer mode cell has an 
additional four bytes header. 

6. A telecommunication network according to claim 3, 
wherein the short information cells have a duration of nine 
bytes and the number of said cells is equal to six. 

7. A telecommunication network comprising a primary 
station and a plurality of secondary stations, the secondary 
stations being linked to the primary station by a transmission 
medium which is at least partly shared in common by the 
secondary stations; characterized in that: 

the secondary stations each comprise request transmitting 
means for transmitting a transmission request signal to 
the primary station; 
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the primary station comprises allocation transmitting 
means for transmitting an allocation signal to each of 
the secondary stations from which request signals have 
been received; 
the secondary stations each comprise payload transmit- 
ting means which, in response to an allocation signal, 
transmit payload data from the requesting secondary 
stations in respective timeslots of equal predetermined 
duration; 

the number of said timeslots being determined by the 
number of secondary stations which transmit a request 
signal to said primary station; and 
the request transmitting means of each secondary station 
is adapted to transmit a request signal to the primary 
station directly following a transmission of payload 
data by said secondary station if it then has further data 
to transmit; 

wherein the payload transmitting means of each second- 
ary station is adapted to transmit payload data during a 
predetermined number of symbol intervals which cor- 
responds to an integral number of short information 
cells or to a single synchronous transfer mode cell; 
wherein the short information cells have a duration of 
nine bytes and the number of said cells is equal to six; 
wherein the short information cells have a one byte header 
and the synchronous transfer mode cell has an addi- 
tional one byte header. 

8. A secondary station for use in a telecommunication 
network wherein a plurality of secondary stations are linked 
to a primary station by a transmission medium which is at 
least partly shared in common by the secondary stations; 
said secondary station comprising: 

request transmitting means for transmitting a transmission 
request signal to the primary station when said second- 
ary station has data which is to be transmitted; and 
payload transmitting means responsive to an allocation 
signal from the primary station to transmit data thereto 
in a timeslot of predetermined duration, different 
timeslots of said duration being assigned to different 
secondary stations; 
the number of said timeslots being determined by the 
number of secondary stations which transmit a request 
signal to said primary station; 
the request transmitting means being adapted to transmit 
a request signal to the primary station directly follow- 
ing a transmission of payload data by said secondary 
station if it then has further data which is to be 
transmitted; 

wherein the allocation signal from the primary station is 
the transmission request signals received by the pri- 
mary station. 

9. A secondary station according to claim 8, wherein the 
55 request transmitting means is adapted to transmit said trans- 
mission request signal during a time slot assigned to said 
secondary station. 

10. A secondary station according to claim 8, wherein the 
payload transmitting means is adapted to transmit payload 

60 data during a predetermined number of symbol intervals 
which correspond to an integral number of short information 
cells or to a single synchronous transfer mode cell. 

11. A primary station for use in a telecommunication 
network wherein a plurality of secondary stations are linked 

65 to the primary station by a transmission medium which is 
shared at least partly in common by the secondary stations, 
said primary station comprising: 
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request reception means for receiving transmission 
request signals which are transmitted by secondary 
stations; 

allocation transmitting means for transmitting an alloca- 
tion signal to each of the secondary stations from which 
transmission request signals have been received; and 

payload reception means for receiving data transmitted by 
the respective secondary stations in respectively corre- 
sponding payload timeslots assigned thereto, the pay- 
load timeslots being of equal predetermined duration; 

the number of said payload timeslots being determined by 
the number of secondary stations which transmit a 
request signal to said primary station; 

said payload reception means being adapted to receive 
request signals immediately after reception of payload 
data transmitted by the secondary stations pursuant to 
an allocation signal; 

wherein the allocation transmitting means is adapted to 
retransmit as an allocation signal the transmission 
request signals which have been received by the pri- 
mary station. 

12. A communication method for use in a network com- 
prising a primary station and a plurality of secondary 
stations, the secondary stations being linked to the primary 
station by a transmission medium which is shared at least 
partly in common by the secondary stations, said method 
comprising the steps of: 

transmission during a predetermined time period of a 
transmission request signal from at least one secondary 
station to the primary station; 
transmission by the primary station of an allocation signal 
to the secondary stations from which transmission 
requests signal have been received; 
transmission in response to the allocation signal of pay- 
load data by the secondary stations to the primary 
station, the transmission from successive secondary 
stations being during successive time intervals of pre- 
determined duration; 
the number of said time intervals being determined by the 
number of secondary stations which transmit a request 
signal to said primary station; and 
transmission by each secondary station of a transmission 
request signal to the primary station directly after 
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transmission of payload data by said secondary station 
if it still has further data to transmit; 
wherein the allocation signal to the secondary stations is 
the transmission request signal received by the primary 
station. 

13. A telecommunication network according to claim 2, 
wherein the payload transmitting means of each secondary 
station is adapted to transmit payload data during a prede- 

io termined number of symbol intervals which corresponds to 
an integral number of short information cells or to a single 
synchronous transfer mode cell. 

14. A telecommunication network according to claim 1, 
wherein the payload transmitting means of each secondary 

is station is adapted to transmit payload data during a prede- 
termined number of symbol intervals which corresponds to 
an integral number of short information cells or to a single 
synchronous transfer mode cell. 

15. A secondary station according to claim 9, wherein the 
20 payload transmitting means is adapted to transmit payload 

data during a predetermined number of symbol intervals 
which correspond to an interval number of short information 
cells or to a single synchronous transfer mode cell. 
25 16. A telecommunication network comprising: 
a primary station; 
a plurality of secondary stations; 
said secondary stations each having a request transmitter 
for transmitting to said primary station a request to 
30 transmit information; 

an allocation signal generated by said primary station; 
said allocation signal allocating time slots for each sec- 
ondary station that requests to transmit information to 
35 said primary station; 

said primary station defining a payload period defined by 
the number of secondary stations that request to trans- 
mit information and by a request period; and 
40 said request period being effective to allow said secondary 
stations to transmit said requests; 
wherein said allocation signal is the request to transmit 
information from one of said secondary stations. 

* * * * * 
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